Macroporous carbon (MPC) with high pore accessibility and electrical conductivity is of great interest electrochemical platform. The development of a simple and efficient route to direct synthesis of dendritic platinum nanoparticles (DPNs) decorated MPC (DPNs/MPC) is an interesting challenge, which is highly valuable for electrocatalytic applications. In this study, we propose a very simple route for one-step synthesis of DPNs/MPC in aqueous solution at room temperature without the need for any of seed and surfactant to direct the dendritic growth of Pt nanoparticles, which is performed by simply mixing aqueous solution of K 2 PtCl 4 with MPC and formic acid. As-prepared DPNs/MPC shows high electrocatalytic activities toward the oxidation of methanol and glucose.
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Introduction
Design and synthesis of platinum (Pt) nanostructures are of great technological interest for the development of catalytic and sensor materials. [1] [2] In fuel cells, Pt nanostructures is one of the key electrocatalysts to catalyze oxidation of small organic fuels at the anode and oxygen reaction reduction at the cathode. Pt nanoparticles have also been extensively used for fabricating electrochemical sensing platforms for detection of dopamine, [3] uric acid, [4] H 2 O 2 , [5] glucose, [6, 7] and trinitrotoluene, [8] etc., owing to their intrinsic electrocatalytic properties. Up to date, extensive effort has been devoted to improve the Pt utilization efficiency and enhance its catalytic performance. Rational design of Pt nanostructures with controlled shape and size is a general way to achieve these goals. Thus, Pt nanostructures with various shapes, such as nanosheets, nanocages, nanocubes, etc., [9] [10] [11] [12] [13] [14] [15] [16] [17] have been successfully prepared via template-, seed-, and surfactant-directed strategies. Among various Pt nanostructures, dendritic platinum nanoparticles (DPNs) with porous structure and large surface area have stimulated extensive interests. In recent significant achievements, DPNs were successfully synthesized via a seeded growth strategy using tetrahedral Pt nanocrystals as seeds, [12] and via a surfactant-mediated route using triblock copolymer (Pluronic F127) as surfactant, [13] respectively. To date, it remains an interesting challenge to develop a seed-and surfactant-free route to direct synthesis of DPNs.
In comparison with unsupported DPNs, supported DPNs with spatial and local separation on supporter are not susceptible to particle agglomeration, favoring high catalytic performance and long-term stability in catalytic reaction. Suitable supporter 
Electrochemical Investigations
Prior to the surface coating, the GC electrode was polished carefully with 1.0, and 0.05 μm alumina powder and rinsed with deionized water, followed by sonication in distilled water for a few minutes. Then, the electrode was allowed to dry under nitrogen. The catalyst dispersion was prepared by mixing 2 mg of catalyst in 0.1 mL Nafion (5 wt%) and 0.9 mL distilled water followed by ultrasonication for 30 min.
After dropping 3.0 μL well-dispersed catalyst suspension onto the electrode surface, the electrode was dried at room temperature. Before the electrochemical test, the working electrode was first cycled for 100 cycles (-0.2 V to 1.2 V at 500 mV s -1 ) in a 
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Results and Discussion
The morphology and structure of the products were investigated by transmission electron microscope (TEM). Fig. 1A showed the overall morphology of the pristine MPC. The pores of the MPC were uniform, close-packed and well-interconnected with a diameter of approximately 110 nm. In our synthesis, the morphology and loading density of the DPNs on MPC were controllable via simply varying of the used K 2 PtCl 4 precursor amount, while the amount of MPC and HCOOH were fixed (Fig. 1B-D) . Because of its high pore accessibility, the reactants fully accessed MPC, favoring the deposition of Pt nanostructures onto both inside and outside walls of the pore structure of the MPC. Kinetically, Pt nanonuclei were formed at the first stage though the reduction of K 2 PtCl 4 by HCOOH, and then they aggregated to form discrete Pt nanoparticles. Due to the extremely slow reduction rate of K 2 PtCl 4 by HCOOH, the discrete Pt nanoparticles were favorable for anisotropic overgrowth, preferentially in the <111> direction, according to the Lowest Energy principle, [15, 26] thus leading to the formation of the DPNs. It is noted that in a low amount of Pt precursor (1.03 ml of 20 mM), irregular bumped nanoparticles were obtained on Unsupported DPNs with similar structures have been reported in recent pioneer studies. [12, 13] For instance, DPNs were synthesized by a two-step seeded growth route using preformed Pt seeds in the presence of poly(vinylpyrrolidone) via boiling refluxing of reaction solution. [12] In the reported synthetic strategies, the formations of DPNs were highly dependent on the selected seeds and surfactants to direct the dendritic growth of Pt nanoparticles. Notably, the proposed one-step, seed-and surfactant-free synthesis was quite different from the previous studies in its simplicity and feasibility. Furthermore, as-made DPNs/MPC had "clean" surfaces of both DPNs and MPC due to the surfactant-and surface functionalization-free synthetic process, ensuring to exhibit its intrinsic electrochemical activities.
Page 9 of 24 Nanoscale

Nanoscale Accepted Manuscript
Inspired by their attractive multimodal porous nanoarchitectures, the DPNs/MPC DPNs/MPC-3. The mass specific activity of the DPNs/MPC-2 was also higher than the reported supported Pt nanocomposites, such as Pt/N-doped carbon, [28] Pt/Sn/CNTs, [29] PtRuSnOx/CNTs, [30] , Pt/polymeric ionic liquid microshere, [31] and Pt/hollow carbon spheres. [32] Furthermore, the onset potential for MOR on the DPNs/MPC-2 was negatively shifted about 200 mV compared with that of CPC, implying that MOR was more easily triggered at a lower potential on DPNs/MPC-2 in comparison with CPC.
Chronoamperometric curves recorded at 0.6 V for 2000 s (Fig. 5B) , indicated that DPNs/MPC-2 showed a higher initial current and limiting current density compared with reference samples, which were well in agreement with the CVs data.
The rapid decay in the oxidation current density raised from the formation of intermediate and poisoning species, such as CO ads during the oxidation of methanol. [33] Thus, all of the above data demonstrated that the DPNs/MPC could be considered as a promising nanoelectrocatalyst for MOR application.
The Pt/C hybrids are attracting electrochemical platform for electrocatalytic oxidation of glucose. The electrocatalytic performance of the as-prepared DPNs/MPC nanocomposites for glucose oxidation reaction was tested. (Fig. 6A ). In the presence of glucose, multiple anodic current peaks were clearly observed in the positive direction sweep (Fig. 6B) , attributed to the oxidation of glucose together with resulted absorbed intermediates (at around 0.2 V) as well as Pt oxides. [34] In the negative direction sweep, with the reduction of surface Pt oxide, free Pt active sites were renewed and activated for the oxidation of glucose. Therefore, the glucose electro-oxidation current highly increased during the negative scan, forming a large and broad current peak in the potential range from 0.1 to -0. Both CV and amperometric techniques were further employed to investigate the electrocatalytic activity of the DPNs/MPC-2 toward glucose oxidation by varying the glucose concentration. With increasing the glucose concentrations, the glucose oxidation current densities proportionately increased (Fig. 6C) , while the oxidation potential slightly shifted positively (Fig. 6D) . . 7A ). Such a rapid response was quicker than those of Pt NPs/CNTs (11s), [35] PtPb nanowire (10 s), [36] and Pt nanoparticles/mesoporous carbon (10s). [37] Considering DPNs/MPC-2 with both porous DPNs and MPC, the enhanced electrocatalytic activity of the DPNs/MPC-2 might be caused by its sufficient active sites of Pt and favorable diffusion pathways in both DPNs and MPC for the rapid diffusion of glucose. A good linear relationship was realized between the oxidation peak current of glucose and its concentration in the range of 1-12 mM, with a detection limit of 0.13 mM based on S/N=3 (Fig. 7B) . Therefore, as-prepared DPNs/MPC nanocomposite was a promising electrocatalytic platform for glucose oxidation reaction.
Conclusion
In summary, a one-step synthesis is proposed to directly fabricate newly 
